Mechanisms underlying the synergistic effect of SU5416 and cisplatin on cytotoxicity in human ovarian tumor cells.
SU5416 is a selective inhibitor of vascular endothelial growth factor (VEGF) receptors with anti-angiogenesis activity for human cancers. We have previously reported that SU5416 sensitizes ovarian cancer cells to cisplatin via suppression of nucleotide excision repair activity. This study sought to gain further insights into the mechanisms underlying the synergistic effect of SU5416 and cisplatin on cytotoxicity in human ovarian tumor cells. Here, we show that SU5416 inhibited the expression of G1 cell cycle checkpoint regulators, p53, p21, p27 and MDM2 in ovarian carcinoma cells. We also demonstrate that SU5416 triggered the apoptosis of these cells, in addition to augmenting the apoptosis induced by cisplatin, as determined by a Sub-G1 profile analysis using a flow cytometer. Furthermore, we show that SU5416-induced apoptosis is associated with a decrease in the expression of the apoptosis inhibitors, MDM2 and Bcl-2, and an increase in the level of NF-kappaB inhibitor, IkappaBalpha. NF-kappaB is an anti-apoptotic transcription factor, which induces the apoptosis inhibitors, Bcl-XL and IAPs (inhibitor of apoptosis proteins), and IkappaBalpha is an inhibitor of NF-kappaB, which binds to the NF-kappaB and retains it in the cytoplasm. Finally, the compound was found to block cisplatin-induced increases in AP-1 expression and JNK activity, as well as Raf-1 protein level in these cells. Together, these results suggest that the chemosensitizing effect of SU5416 on ovarian tumor cells may be mediated, at least in part, through inhibiting G1 checkpoint control and up-regulating the apoptotic response to cisplatin.